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INTRODUCTION  
The common bean (Phaseolus vulgaris L.) experienced its domestication and diversification in 
America, existing two main genetic centres of domestication, Mesoamerica and South America, and 
genetic isolation between both centers during centuries. Mesoamerican varieties are more productive 
and resistant to biotic and abiotic stresses than Andean varieties, that present a larger seed size and a 
better commercial quality. In the XVI century Mesoamerican common bean germplasm was 
introduced in the Iberian Peninsula, and this fact gave rise to an increase of the genetic diversity. 
Occasional crossing, new environmental adaptation (temperature, humidity, photoperiod, soil 
fertility, diseases, insects and new cropping systems) and a strong selection, based on the European 
consumer preferences among the different type of seeds could have had an important role in the 
evolution of the new genetic variation in common bean observed in the Iberian Peninsula. 
Intermediate and recombinant natural forms adapted to these environments have been well 
documented (Santalla et al., 2002) and they might have appeared as a result of a initial 
recombination between the Mesoamerican and the Andean genetic pools. 
 
The objetive of this work was to evaluate the potential of the new genetic variation of common bean 
found in the Iberian Peninsula, as an excellent resource for the genetic improvement of the species, 
since it can serve as bridging material for crosses between the Andean and the Mesoamerican 
genetic pools, overcoming the existing partial genetic barrier in the hybridization. 
 
MATERIAL AND METHODS 
The following simple crosses were carried out (Table 1): Cross with a Mesoamerican control: 
Matterhorn x PHA-0399 (line MBG-CSIC) (1), cross with an Andean control: Beluga x PHA-0399 
(2), cross with a Mesoamerican control: PHA-0419 (line MBG-CSIC) x Matterhorn (1), cross with 
an Andean control: PHA-0419 x Beluga (2). 
 
Table 1. Parental lines used in the crosses 
 
The crosses (1) would permit to study the favourable Mesoamerican genes from PHA-0399 and 
PHA-0419 to improve Mesoamerican germplasm, and the crosses (2) would permit to known the 
 
Line 
 
Commercial 
class 
 
Origin 
 
Grow habit 
 
Size of seed 
 
Resistance genes 
 
Matterhorn 
(Kelly et al., 1999) 
 
Great Northern 
 
Mesoamerican 
 
Indeterminate 
bush-II 
 
35 g/100 seeds 
 
BCMNV (I) 
 
Beluga 
(Kelly et al., 1999) 
 
Canellini 
 
Andean 
 
Determinate-I 
 
60 g/100 seeds 
 
BCMNV (I) 
Anthracnose (Co-1) 
 
PHA-0399-102-02-05 
(Santalla et al., 2004) 
 
Great  Northern 
 
Mesoamerican- 
Recombinant 
 
Indeterminate 
climbing-IV 
 
90 g/100 seeds 
 
 
PHA-0419-111-03-02 
(Santalla et al., 2004) 
 
Great Northern 
 
Mesoamerican- 
Recombinant 
 
Indeterminate 
climbing-IV 
 
80 g/100 seeds 
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favourable genes from PHA-0399 and PHA-0419 to improve Andean germplasm. A F6 recombinant 
line (RIL) was generated per each F2 plant by using the Single Seed Descent (SSD) procedure. The 
F2, F3, F4 and F5 lines and the parents (Matterhorn, Beluga, PHA-0399 and PHA-0419) were 
evaluated at the MBG-CSIC for agronomic and seed quality traits such as: days to first flower, 
weight of 100 seeds, seed length, width and thickness, number of pods or seed production. 
 
RESULTS  
The Figure 1 displays the histograms showing the relative frequencies for the characters seed length 
(a) and 100-seeds weight (b) of the segregant generations of the cross Beluga x PHA-0399. In both 
histograms, F5 generation presents a tendency towards the greater seed weight and greater seed 
length parental, namely PHA-0399. The relative frequencies of the agronomic traits for production 
of plants and days to first flower from the cross Beluga x PHA-0399 were plotted in Figure 2a and 
2b respectively. There are a proportion of F5 individuals that surpasses the parental plant production, 
which implies a transgresive genetic improvement. Furthermore, a transgresive reduction in the days 
to first flower character is shown for the same cross.  
 
 
 
 
 
 
 
 
 
Fig.1. Histograms showing the relative frequencies for the characters seed length (a) and 100-seeds weight (b) of the 
segregant generations of the cross Beluga (P1) x PHA-0399 (P2). 
 
 
 
 
 
 
 
 
Fig.2. Histograms showing the relative frequencies for the characters seed production (a) and days to first flower (b) of 
the segregant generations of the cross Beluga (P1) x PHA-0399 (P2). 
 
In light of these results, the cross Beluga x PHA-0399 can be used for bean genetic improvement, as 
it presents in the F5 generation improve for many characters, and therefore it could serve as a 
bridging material for crosses between the Andean and the Mesoamerican genetic pools. Other 
crosses in this study have also shown relevant results in some of the analyzed characters (data not 
showed). 
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